Introduction
The vast majority of mammal species reside in the tropics, and it is likely that modern mammals evolved there, yet little is known about the basic reproductive biology of tropical mammals. Tropical mammals often reproduce aseasonally, perhaps in response to sporadic variation in rain¬ fall, food and/or mate availability (Sadleir, 1969; Bronson, 1985) . Little information is available on the use of environmental cues in the co-ordination of pubertal or adult reproductive activity in tropical mammals. Many mammals that reside in the temperate zone use photoperiod as the major predictive cue for the timing of the limited breeding season (Zucker et ai, 1980; Bronson & Rissman, 1986) . While several tropical species show reproductive responses to photoperiod, these effects are usually small compared with the more pronounced effects of photoperiodic manipulations on the reproductive status of temperate zone mammals (Petter-Rousseaux, 1970 ; Van Horn, 1975; Rissman et ai, 1987 that mammals in such areas will respond to subtle changes in local conditions to time their repro¬ ductive efforts. One universally important local factor that may influence reproductive efforts is mate availability. Social conditions are known to play a role in the timing of puberty in a variety of mammals (Bediz & Whitsett, 1979; Bronson, 1979; Vandenbergh, 1983; Rissman et ai, 1984) . However, the influence of social cues on reproduction in tropical mammals has received little research attention (Schilling & Perret, 1987) .
Musk shrews (Suncus murinus) are widely distributed throughout the tropical Pacific and Asia. They are present in urban and rural environs and breed throughout the year (Harrison, 1955; Peterson, 1956; Barbehenn, 1962; Morita, 1964; Louch et ai, 1966) . Local variation in the numbers of adults in breeding condition have been noted, as well as trends for more sexually mature individ¬ uals present during certain portions of the year. However, the particular season of peak numbers of pregnancies in females and testicular sperm numbers in males varies with the location of the study population. For example, in Malaya peak reproduction is seen in the fall (Harrison, 1955) while in West Bengal, India and southern Japan the peak is in the spring (Morita, 1964; Louch et ai, 1966) . Moreover, compared with differences between the breeding and non-breeding seasons in northern temperate zone mammals, these small changes in pregnancy rates and sperm numbers during the course of the year in this semi-tropical shrew are very slight.
We have undertaken a series of studies to investigate systematically the roles of several environ¬ mental cues on reproductive development in the male musk shrew. The object of the present exper¬ iments was to determine whether social conditions could regulate the sexual development of this tropical insectivore.
Materials and Methods
Animals. The musk shrews used in these experiments were born and raised in our colony at the University of Virginia. The Males in the second part of this experiment were tested for sexual behaviour starting 4 days before the end of the experiment (at 56 days of age). Behavioural tests were conducted between 08:00 and 12:00 h in clean testing cages (44 23 14 cm). All animals were tested for sexual behaviour with stimulus females housed under normal colony conditions. Females were adults, tested 24-48 h post parturn, when receptivity is maximal (Rissman, 1987 (Fig. 4) (Table 3) . There were no main effects of treatment on any measures except body weight (F(2,25) = 5-82, < 001) in this study. Pairwise comparisons revealed that males housed across a wire barrier from females had heavier seminal vesicle/prostate complexes than did males housed alone (P < 005). Also, males housed across a wire mesh from a female had heavier flank pads than did males housed across an opaque barrier from a female, or alone (P < 005; Fig. 5 ).
. (Fox, 1968; Vandenbergh, 1971) testes and seminal vesicle weights were heavier in young animals living with females than in males living with adult males. In the male deer mouse (Bediz & Whitsett, 1979) , cohabitation with an adult male influenced testicular and seminal vesicle growth in a negative direction. Exposure to urine taken from an adult male (Lawton & Whitsett, 1979) produced weaker effects as manifested by a small difference in body and seminal vesicle weights. Finally, in several vole species, males mature more slowly (as assessed by sexual behaviour, andro¬ gen concentrations and seminal vesicle weights) when given prolonged exposure to their mothers or chemical cues from the natal nest (Rissman et ai, 1984; Carter & Getz, 1985) . Taken (Wayne & Rissman, 1990) confirm that this is the case. Exactly how this increased caloric intake is triggered, by which aspects of the male/female social interaction, and how these extra calories are converted into gains in reproductive develop¬ ment are of interest. Whatever the mechanism it is clear that increased body mass could confer reproductive advantages to these males. Little is known about the natural history of the musk shrew. However, the field data on population densities (Peterson, 1956; Morita, 1964) and the large dimorphism between the sexes in body size (males are twice the body weight of females) suggest that these animals are primarily polygamous in their mating system. In this case, greater body mass could confer an advantage in territory acquisition for males and in success in direct competition among males for access to females.
